Relationships between intracellular vitamin E, lipid peroxidation, and chemical toxicity in hepatocytes.
The cellular content of vitamin E was measured in isolated rat hepatocytes exposed to various types of chemical injury. Vitamin E was determined as alpha-tocopherol by HPLC with in-line uv and electrochemical detection. The cytotoxicity of diquat, a redox cycling compound, was accompanied by a decrease in cellular alpha-tocopherol and a stimulation of lipid peroxidation. Both the loss of alpha-tocopherol and the accumulation of lipid peroxidation products could be prevented by addition of either the antioxidant N,N'-diphenyl-p-phenylenediamine (DPPD) or the reducing agent dithiothreitol (DTT). DTT also prevented the oxidation of soluble and protein thiols and completely protected against cytotoxicity, while DPPD addition only delayed the onset of hepatocyte death. Cytotoxic doses of the naphthoquinone, menadione, and the pyridine compounds 1-methyl-4-phenyl-1,2,3,6-tetrahydropyridine and 1-methyl-4-phenyl-pyridinium ion did not deplete alpha-tocopherol levels, nor did they result in significant lipid peroxidation. On the other hand, a peroxidizing, but noncytotoxic dose of ADP-Fe3+ rapidly decreased cellular alpha-tocopherol levels. These data demonstrate that cellular alpha-tocopherol loss is neither a prerequisite for, nor a necessary consequence of toxicity. Moreover, a substantial depletion (ca. 50%) of alpha-tocopherol does not necessarily result in cell death. Although alpha-tocopherol protects against the oxidation of cellular lipids, the maintenance of hepatocyte alpha-tocopherol content does not prevent the oxidation of soluble and protein thiols. These other targets of oxidative damage seem to play a more critical role in hepatocyte toxicity.